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® The filter comprises a case (1 ; 1 ') for a fuel filter 
element (2) and a cover (3; 3') that can be built 
according to two embodiments: with holes (19, 20) 
allowing the screwing of the filter onto a threaded fix 
or connection of the fuel supply line, or with elbow- 
ducts (32, 33) projecting from the cover and integ- 
rally formed therewith. Both the cover and the case 
are of plastic material. 

The fastening of the cover to the case is ob- 
tained by means of a quick screwing and a subse- 
quent blocking thanks to the presence of oblique 
teeth both in the case (1 ; 1 ') and in the cover acting 
as a ratchet gear arrangement for preventing the 
unscrewing. 

A settlement chamber (10) Is formed at the 
bottom of the case (1; 1') having radial projections 
(5) reinforcing the structure thereof. 
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The present invention relates to a fuel filter for 
an internal combustion engine, equipped with a 
quick fastening cover. 

There are known several fuel filters, particularly 
filters for feeding gas oil to internal combustion 
engines, mainly of motor vehicles. 

Since these devices are to be mass-produced, 
both for the original equipment of motor vehicles 
and as spare parts, it is important to reconcile the 
product reliability and quality with a low manufac- 
turing cost thereof. 

A fuel filter for internal combustion engines is 
disclosed in the Italian Utility Model Application 
N0.53316-B/88 in the name of the present Ap- 
plicant. In such a type of filter a paper filter ele- 
ment is housed within a plastic cylindrical case to 
be screwed onto a suitably threaded connection 
provided in the engine. The case is closed by a 
cover having a number of holes for the fuel pas- 
sage and suitable seals. The cover is fastened to 
the case upper lip by means of a welding and in 
order to allow this latter corresponding grooves are 
formed in the case and in the cover to collect the 
so produced swarf material. 

This solution has some drawbacks both for 
what concerns the product quality and the manu- 
facturing cost thereof. 

The object of the present invention is that of 
overcoming or at least reducing the drawbacks of 
the known filters, by providing a fuel filter for an 
internal combustion engine wherein the cover can 
be fastened to the case through a simple and easy 
operation, without thermal treatments. 

Another object of the invention is that of provid- 
ing a fuel filter adapted to be made in two alter- 
native embodiments, one of the type to be screwed 
onto a suitable fix or connection (spin-on), and the 
other of the type connectible to the fuel supply line 
through ducts, both embodiments incorporating a 
common main structure. 

The above and other objects and advantages 
of the invention as will be clear from the rest of the 
description, are achieved by a fuel filter for an 
internal combustion engine comprising a plastic 
material cylindrical case housing a filter element 
above a settlement chamber defined at the case 
bottom, and a cover also of plastic material for 
closing said case, provided with fuel inlet openings 
and fuel outlet openings, characterized in that said 
case terminates with an upper collar provided with 
helical screwing means adapted to cooperate with 
complementary helical screwing means on the col- 
lar of the cover, and in that said screwing means 
are both associated with clamping oblique teeth for 
the permanent blocking of said cover to said case. 

An additional characteristic of the filter accord- 
ing to the invention is that the case bottom wherein 
a settlement chamber for the fuel is formed is 



provided with a series of radial projections that 
stiffen the structure and are integrally formed with 
the case, defining upwardly a rest plane for said 
filter element. 

5 A preferred embodiment of the invention will 

now be described with reference to the attached 
drawings, in which: 

- Fig. 1 is an axial cross section view of a first 
embodiment of the filter according to the 

10 Invention; 

- Fig. 2 is a top plan view of the filter of Fig. 1 
with the cover taken away; 

- Fig. 3 is a part section top plan view of the 
filter cover of Fig. 1 ; 

J5 - Fig. 4 is an axial cross section of the cover 
according to an embodiment of the screwing 
system; 

- Fig. 5 is a partial view of the case according 
to an embodiment of the screwing system of 

20 Fig. 4; 

- Fig. 6 is a part section top plan view of a 
second embodiment of the filter cover of Fig. 
3; 

- Fig. 7 is a cross section view along line VII- 
25 VII of the cover of Fig. 6; 

- Fig. 8 is a part section top plan view of a 
third embodiment of the filter cover of Fig. 3; 

- Fig. 9 is an axial part section view of the 
cover of Fig. 8; 

30 - Fig. 10 is a part section top plan view of a 
fourth embodiment of the filter cover of Fig. 
3; and 

- Fig. 11 is an axial part section view of the 
cover of Fig. 10. 

35 With reference to Fig. 1, there is shown a first 
embodiment of a fuel filter for engines of vehicles 
according to the invention. The filter substantially 
comprises a cylindrical case 1 housing a filter 
element 2 and closed by a cover 3. Both the case 

40 1 and the cover 3 are of a plastic material having 
suitable characteristics, in case filled with glass 
fibers or other substances adapted to increase the 
mechanical and thermal resistance to the values 
desired for a specific application. The case and the 

45 cover can therefore be inexpensively manufactured 
by moulding. The filter element 2 is formed by 
crepe paper wrapped around a central tube 4 as it 
is known in the art. 

As shown in Figures 1 and 2, the bottom of the 

50 case 1 is provided with a series of projections 5 
raising from the case bottom that extend radially 
but terminate before the center of the case. Such 
radial projections stiffen the lower portion of the 
case structure which is bound to be stressed by 

55 compression either manually or by means of a tool 
when the filter Is screwed onto the engine. Since all 
th projections have the same height, the projec- 
tions 5 provide a flat resting surface for the filter 
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element 2. To this aim each of the projections 5 
comprise an upper rib 7 shaped as a circle arc at 
the inner end of the projections: the whole of the 
ribs 7 forms a centering sleeve onto which the filter 
element 2 is fitted through the axial hole of the 
tube 4. 

Thus a settlement chamber 10 is defined below 
the filter element 2, at the bottom of which a drain 
hole 12 is provided that is closed by a screw plug 
13. 

The case 1 terminates upwards with an in- 
wardly tapered collar 14 adapted to engage a cir- 
cular groove 21 with a conical cross section in the 
cover 3, and provided on its outer surface of helical 
projections 15 that are relatively short and inclined. 
In correspondence with the the end portion of each 
projection 15 an array of oblique teeth 17 directed 
upward is moulded on the rest projection 16, the 
oblique teeth extending between each helical pro- 
jection 15. 

The case 1 is watertight sealed by a cup 
shaped cover 3 provided with inlet and outlet open- 
ings for the fuel to be filtered. 

In the embodiment of Figures 1, 3 and 4, the 
cover 3 is of the type allowing for the filter to be 
screwed onto a threaded fix or connection projec- 
ting from the engine or from that portion (not 
shown) of the fuel supply line to which the filter is 
to be applied. Therefore the cover is equipped with 
a central threaded hole 19 also acting as an outlet 
opening of the filtered fuel. The cover is further 
provided with a series of openings 20 located on a 
circle having a diameter that is about one half the 
cover diameter, acting as inlet openings of the fuel 
to be filtered. On the outer face of the cover there 
are provided two annular seal gaskets 22 and 23, 
the former being outside the holes 20 and the latter 
being located between the holes 20 and the central 
hole 19. The gaskets 22 and 23 are forcibly re- 
ceived in circular grooves 24 and 25 ensuring the 
correct positioning of the gaskets when the filter is 
screwed onto the threaded fix or connection. Pref- 
erably the cross section of the grooves 24 and 25 
is trapeziform. 

As indicated, the cover 3 is of the cup shaped 
type, with the concavity towards the case. Within 
the cover, along the side wall thereof, there are 
provided helical grooves 27 having the same in- 
clination as the threads or helical projections 15 of 
the case 1. On the collar of the case 1 there is 
formed an array of downwardly directed oblique 
teeth 28, whose direction of inclination (slant) is the 
same as that of teeth 17 of the case 1. Such 
construction allows for the cover 3 to be screwed 
onto the th case 1 by means of a quick movement 
thanks to the inclination of th projections 15 and 
the grooves 27 and to th fact that both are rela- 
tively short, so that the cover is brought from a 



starting position to a final position of complete 
screwing through a fraction of turn. After the screw- 
ing has been completed, by imparting a further 
torsion to the cover, the teeth 28 are driven to 

5 move over the back of the teeth 17 of the case, 
which is possible due to the fact that they both are 
inclined the same way. After this operation, the 
fastening of the cover has become irreversible, that 
is permanent, since the unscrewing thereof is pre- 

10 vented by the ratchet and gear engagement be- 
tween the two arrays of teeth 17 and the teeth 28 
with each tooth 17 acting as a ratchet or pawl with 
respect to the teeth 28 on the cover so that this 
latter can no longer be turned in a direction op- 

75 posed to the one that caused the screwing thereof. 

This way it becomes possible to assemble 
together the case and the cover by means of a 
simple and quick mechanical operation. When the 
cover has been fastened, the sleeve 29 defining 

20 the axial hole 19 is fitted into the tube 4 (Fig. 1) 
and thanks to its slightly frusto-conical external 
configuration, it ensures the seal between the in- 
coming fuel flow through the holes 20 and the 
outlet fuel flow through the hole 1 9. 

25 Figures 4 and 5 show an embodiment of the 
screwing system of the cover to the case obtained 
by means of helical grooves 15' on the collar 14' of 
the case 1' below which are located the clamping 
teeth 17' outwardly directed and by means of rela- 

30 tively short projections 27' and inclined inwardly of 
the collar of the case under which projections are 
provided the teeth 28' turned inwardly of the cover 
and correspondingly oblique with respect to the 
teeth 17' on the collar of the case. 

35 The operation of the above illustrated filter is 

well known: the fuel to be filtered, usually gas oil, 
penetrates the filter through the holes 20 and flows 
through the filter element 2 reaching the settlement 
chamber 10. Here the water and other settled im- 

40 purities to be periodically drained through the hole 
12 are collected, then the filter fuel flows upwardly 
through the axial hole 8 from the tube 4 and comes 
out through the central hole 19 in the cover 3. 

Figures 6 and 7 show another embodiment of 

45 the filter cover according to the invention, generally 
designated with 30. 

Such cover can be fastened the same way as 
shown above for the cover 3 to the case 1 since 
the portion to be mated with the case is the same 

50 in both embodiments. The difference between the 
cover 30 and the cover 3 is that the cover 30 is 
provided with elbow ducts 32 and 33 integrally 
formed with the cover body by moulding, for the 
fuel inlet into and the fuel outlet from the filter. 

55 respectively. Duct 32 opens into the filter chamber 
34 over the filter element, whereas duct 33 is 
locat d at an axial position aligned with the tube 4 
that has already been discussed with reference to 
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the case 1. An air venting hole 35 is further pro- 
vided for in the cover which is normally closed by 
a screw 36. A frusto-conical collar or sleeve 39 
projecting within the cover is provided for the seal 
connection between the tube 4 and the case 1 . 

By assembling together the cover 30 and the 
case 1 one obtains a filter that needs no longer to 
be screwed for the connection to the fuel supply 
line, but rather one that is to be directly connected 
to the line through the ducts 32 and 33. The 
connection is achieved by fitting the end portions 
of the ducts 32 and 33 into the pipes of the fuel 
supply line and blocking them together by means 
of hose clamps. 

Figures 8 and 9 show a third embodiment of 
the cover generally designated at 40. The cover 40 
is different from the previous illustrated embodi- 
ments in that the ducts 41 and 42 are of the quick 
connection type. They are provided with portions 
43 and 44 adapted to sealingly fitting correspond- 
ing portions provided at the ends of the fuel supply 
pipes (not shown). Such portions include one or 
more seal gaskets and allow for the pipe fastening 
by simply press fitting of the portions 43 and 44 of 
the ducts 41 and 42. Several types of quick cou- 
pling devices are commercially available. 

Figures 10 and 11 show a fourth embodiment 
of the cover that is on the whole designate at 50. In 
this embodiment the ducts 51 and 52 are no longer 
integrally formed with the cover, but rather sepa- 
rately built and then rotatably mounted on the 
cover. The cover therefore is provided with two 
holes having a proper diameter to receive the ducts 
51 and 52. In the axial hole into which the outlet 
duct 52 is fitted there is provided a gasket 54 
formed by two sealing ribs held in the proper 
position by a rigid insert 55 that in turn is equipped 
with a rib 56 binding the axial position thereof. The 
lower portion of the duct is slightly conical and is 
formed with a tooth 58 so as to allow the insertion 
into the hole and prevent the later extraction there- 
of. The inlet duct 51 is fitted into the peripheral 
hole formed in a portion of the cover having a 
reduced thickness with respect to the central por- 
tion. Consequently the gasket 59 is a simple seal 
ring, e.g. an 0 ring, again held in position by an 
insert 60 equipped with a fastening rib 61. The 
ducts 51 and 52 can be formed with quick coupling 
connections 63 and 64, or being terminated by 
conventional components requiring hose clamps for 
the fastening of the gas oil supply pipes, as shown 
in Figures 6 and 7. 

Thanks to the embodiment shown in Figures 

10 and 11 the elbow ducts 51 and 52 can be 
radially oriented as desired in order to select the 
optimum position for mounting the filter in the gas 

011 supply line to the engine. 

There have been disclosed some preferred 



embodiments of the invention the nevertheless can 
be subjected to modifications and changes within 
the scope of the inventive idea. 

5 Claims 

1. A fuel filter for an internal combustion engine 
comprising a plastic material cylindrical case 
(1; V) housing a filter element (2) above a 

10 settlement chamber (10) defined at the case 
bottom, and a cover (3; 3'; 30) also of plastic 
material for closing said case (1 ), provided with 
fuel inlet openings (20; 32) and fuel outlet 
openings (19; 33), characterized in that said 

75 case (1; 1') terminates with an upper collar (14; 

14') provided with helical screwing means (15; 
15*) adapted to cooperate with complementary 
helical screwing means (27; 27*) on the collar 
of the cover (3; 3'; 30), and in that sard screw- 

20 ing means (15; 15') and (27; 27') are both 

associated with clamping oblique teeth (17; 
17') for the permanent blocking of said cover 
(3; 3'. 30) to said case (1 ; 1 '). 
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2. A filter as claimed in claim 1 , characterized in 
that said case (1) has a tapered collar (14) and 
in that the cover (3) has a circular groove (21) 
with a conical cross section adapted to receive 
the tapered collar (14) of the case. 



3. A filter as claimed in claims 1 and 2, character- 
ized in that the helical screwing means on the 
collar of the case (1) and those on the collar of 
the cover (3) are made up by relatively short 

35 helical projections and inclined (15) and helical 
grooves (27), respectively, and in that the ob- 
lique teeth (17) associated to the projections 
(15) and those (28) associated to the grooves 
(27) are located on the rest projection (16) of 

40 the collar (14) of the case (1) as an upwardly 
directed array and on the collar of the cover 
(3) as a downwardly directed array, respec- 
tively, said oblique teeth being adapted to pre- 
vent the unscrewing of the cover (3) from the 

45 case (1). 

4. A filter as claimed in claim 1 , characterized in 
that the helical screwing means on the collar 
(14') of the case (V) and on the collar of the 

50 cover (3') are made up by helical grooves (15*) 

and relatively short and inclined helical projec- 
tions (27'), respectively, and in that the oblique 
teeth (17') associated to the helical grooves 
(15') and those (28') associated to the helical 

55 projections (27') are both located as an array 
below the grooves (15') of the case (1) and 
below the projections (27') of the cover (3'), 
respectively, said oblique teeth (17') and (28') 
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being adapted to prevent the unscrewing of the 
cover (3*) f ronn the case (1 ') 

5. A tilter as claimed in claim 1 , characterized in 

that the bottom of said settlement chamber 5 
(10) of the case (1; 1') is provided with radially 
extending projections (5) that terminate before 
the center of the case and upwardly define a 
flat rest surface for said filter element (2). 

10 

6. A filter as claimed in claim 1 , characterized in 
that said cover (3; 3') is provided with eccen- 
tric holes (20) for the fuel inlet and with an 
axial threaded hole (1 9) for the fuel outlet and 

the filter fastening, and with a pair of ring- is 
shaped seal gaskets (22, 23) forcibly received 
in seats (24, 25) one (25) of which being lo- 
cated between said threaded axial hole (19) 
and said eccentric holes (20), and the other 
(24) of which being located outside said eccen- 20 
trie holes (20). 

7. A filter as claimed in claim 6, characterized in 
that said threaded axial hole (19) is defined in 

a sleeve terminating downwardly with a frusto- 25 
conical portion (29) for the coupling with a tube 
(4) of the filter element (2). 

8. A filter as claimed in claim 1, characterized in 

that said cover (30) is provided with fuel inlet 30 
ducts (32) and outlet ducts (33) that are integ- 
rally formed with said cover and are elbow- 
bended outside it. 

9. A filter as claimed in claim 8, characterized in 35 
that said inlet ducts are equipped with quick 
connection fixes or connections (43, 44) for the 
connection to the fuel supply line. 

10. A filter as claimed in claim 1, characterized in 40 
that said cover (50) is equipped with fuel inlet 
ducts (51) and fuel outlet ducts (52) separately 
fornned from the cover (50) and rotatably 
mounted into holes in said cover. 

45 

11. A filter as claimed in claim 10, characterized in 
that between said elbow ducts (51, 52) and 
said cover holes there are interposed a seal 
gasket (59; 54) and an insert (60; 53) for the 
fastening of said gasket. 50 
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FIG. 6 




FIG.7 
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FIG. 9 
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FIG. m 
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D cription 

The present inv ntion relates to a fuel filter for an 
Internal combustion engine, quipped with a quick 
fastening cover. 

There are known several fuel filters, particularly 
filters for feeding gas oil to Internal combustion en- 
gines, mainly of motor vehicles. 

Since these devices are to be mass-produced, 
both for the original equipment of motor vehicles and 
as spare parts, it is Important to reconcile the product 
reliability and quality with a low manufacturing cost 
thereof. 

Afuel filterfor internal combustion engines is dis- 
closed in the Italian Utility Model Application 
No.53316-B/8d in the name of the present Applicant. 
In such a type of filter a paper filter element is housed 
within a plastic cylindrical case to be screwed onto a 
suitably threaded connection provided in the engine. 
The case is closed by a cover having a number of 
holes for the fuel passage and suitable seals. The 
cover is fastened to the case upper lip by means of a 
welding and in orderto allow this latter corresponding 
grooves are formed in the case and in the cover to 
collect the so produced swarf material. 

This solution has some drawbacks both for what 
concerns the product quality and the manufacturing 
cost thereof. 

The object of the present invention is that of over- 
coming or at least reducing the drawbacks of the 
known filters, by providing a fuel filter for an internal 
combustion engine wherein the cover can be fas- 
tened to the case through a simple and easy opera- 
tion, without thermal treatments. 

Anot her object of t he invention is t hat of providing 
a fuel filter adapted to be made in two alternative em- 
bodiments, one of the type to be screwed onto a suit- 
able fix or connection (spin-on), and the other of the 
type connectible to the fuel supply line through ducts, 
both embodiments incorporating a common main 
structure. 

The above and other objects and advantages of 
the invention as will be clear from the rest of the de- 
scription, are achieved by a fuel filter for an internal 
combustion engine comprising a plastic material cyl- 
indrical case housing a filter element above a settle- 
ment chamber defined at the case bottom, and a cov- 
er also of plastic material for closing said case, pro- 
vided with fuel inlet openings and fuel outlet open- 
ings, characterized in that said case terminates with 
an upper collar provided with helical screwing means 
adapted to cooperate with complementary helical 
screwing means on the collar of the cover, and in that 
said screwing means ar bothassociat d with clamp- 
ing oblique t eth for the permanent blocking of said 
cover to said case. 

An additional charact ristic of the filter according 
to the inv ntion is that the case bottom wherein a set- 



tlement chamber for the fuel is formed is provided 
with a sen s f radial projections that stiffen th 
structur and are int grally formed with the case, de- 
fining upwardly a rest plane for said filter element. 
5 Apref rr dembodim nt of the inv ntion will now 

be described with reference to the attached drawings, 
in which: 

- Fig. 1 is an axial cross section view of a first 
embodiment of the filter according to the inven- 

10 tion; 

- Fig. 2 is a top plan view of the filter of Fig. 1 with 
the cover taken away; 

- Fig. 3 is a part section top plan view of the filter 
cover of Fig. 1; 

15 - Fig. 4 is an axial cross section of the cover ac- 
cording to an embodiment of the screwing sys- 
tem; 

- Fig. 5 is a partial view of the case according to 
an embodiment of the screwing system of Fig. 

20 4; 

- Fig. 6 is a part section top plan view of a second 
embodiment of the filter cover of Fig. 3; 

- Fig. 7 is a cross section view along line VII-VII 
of the cover of Fig. 6; 

25 - Fig. 8 is a part section top plan view of a third 
embodiment of the filter cover of Fig. 3; 

- Fig. 9 is an axial part section view of the cover 
of Fig. 8; 

- Fig. 10 Is a part section top plan view of a 
30 fourth embodiment of the filter cover of Fig. 3; 

and 

- Fig. 1 1 is an axial part section view of the cover 
of Fig. 10. 

With reference to Fig. 1 , there is shown a first em- 

35 bodiment of a fuel filterfor engines of vehicles accord- 
ing to the invention. The filter substantially comprises 
a cylindrical case 1 housing a filter element 2 and 
closed by a cover 3. Both the case 1 and the cover 3 
are of a plastic material having suitable characteris- 

40 tics, in case filled with glass fibers or other substance 
es adapted to increase the mechanical and thermal 
resistance to the values desired for a specific appli- 
cation. The case and the cover can therefore be in- 
expensively manufactured by moulding. The f liter ele- 

45 ment 2 is formed by crepe paper wrapped around a 
central tube 4 as it is known in the art. 

As shown in Figures 1 and 2, the bottom of the 
case 1 is provided with a series of projections 5 rais- 
ing from the case bottom that extend radially but ter- 

50 minate before the center of the case. Such radial pro- 
jections stiffen the lower portion of the case structure 
which is bound to be stressed by compression either 
manually or by means of a tool when the filter is 
screw d onto th ngine. Sine all the proj ctions 

55 haveth sam height, the projections 5 provide a flat 
resting surface for the flit r I ment 2. T this aim 
each of th proj cti ns 5 comprls an upper rib 7 
shaped as a circle arc at th inner end of the projec- 
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tions: the whol of the ribs 7 forms a centering sleev 
onto which the filter eiennent 2 is fitted through th ax- 
ial hoi of the tube 4. 

Thus a settlement chamber 10 is defined below 
th filterel ment2,atth bottom ofwhich a drain hole 5 
12 is provided that Is closed by a screw plug 13. 

The case 1 terminates upwards with an inwardly 
tapered collar 14 adapted to engage a circular groove 
21 with a conical cross section in the cover 3, and pro- 
vided on its outer surface of helical projections 15 that io 
are relatively short and inclined. In correspondence 
with the the end portion of each projection 15 an ar- 
ray of oblique teeth 17 directed upward is moulded on 
the rest projection 16. the oblique teeth extending be- 
tween each helical projection 15. 15 

The case 1 is watertight sealed by a cup shaped 
cover 3 provided with inlet and outlet openings for the 
fuel to be filtered. 

In the embodiment of Figures 1 , 3 and 4, the cov- 
er 3 is of the type allowing for the filter to be screwed 20 
onto a threaded fix or connection projecting firom the 
engine or from that portion (not shown) of the fuel 
supply line to which the filter is to be applied. There- 
fore the cover is equipped with a central threaded 
hole 19 also acting as an outlet opening of the filtered 25 
fuel. The cover is further provided with a series of 
openings 20 located on a circle having a diameter that 
is about one half the cover diameter, acting as inlet 
openings of the fuel to be filtered. On the outer face 
of the cover there are provided two annular seal gas- 30 
kets 22 and 23, the former being outside the holes 20 
and the latter being located between the holes 20 and 
the central hole 1 9. The gaskets 22 and 23 are forcibly 
received in circular grooves 24 and 25 ensuring the 
correct positioning of the gaskets when the filter is 35 
screwed onto the threaded fix or connection. Prefer- 
ably the cross section of the grooves 24 and 25 is tra- 
peziform. 

As indicated, the cover 3 is of the cup shaped 
type, with the concavity towards the case. Within the 40 
cover, along the side wall thereof, there are provided 
helical grooves 27 having the same inclination as the 
threads or helical projections 1 5 of the case 1 . On the 
collar of the case 1 there is formed an array of down- 
wardly directed oblique teeth 28, whose direction of 45 
inclination (slant) Is the same as that of teeth 17ofthe 
case 1 . Such construction allows for the cover 3 to be 
screwed onto the the case 1 by means of a quick 
movement thanks to the Inclination of the projections 
15 and the grooves 27 and to the fact that both are so 
relatively short, so that the cover is brought from a 
starting position to a final position of complete screw- 
ing through a fraction of turn. After the screwing has 
been compi ted, by imparting a further torsion to the 
cover, the teeth 28 are driven to move over th back 55 
of the teeth 17 of th case, which is possible du to 
th fact that they both ar indin dthesam way. Af- 
ter this operation, the fastening of the cover has b - 



come irreversible, that is permanent, since the un- 
screwing thereof Is prev ntedbyth ratch tandg ar 
engagem nt between the two arrays of teeth 17 and 
the t eth 28 with each tooth 1 7 acting as a ratchet or 
pawl with respect to th teeth 28 on the cover so that 
this latter can no longer be turned in a direction op- 
posed to the one that caused the screwing thereof. 

This way it becomes possible to assemble to- 
gether the case and the cover by means of a simple 
and quick mechanical operation. When the cover has 
been fastened, the sleeve 29 defining the axial hole 
19 is fitted into the tube 4 (Fig. 1) and thanks to its 
slightly frusto-conical external configuration, it en- 
sures the seal between the incoming fuel flow 
through the holes 20 and the outlet fuel flow through 
the hole 19. 

Figures 4 and 5 show an embodiment of the 
screwing system of the cover to the case obtained by 
means of helical grooves 1 5' on the collar 14* of the 
case r below which are located the clamping teeth 
17' outwardly directed and by means of relatively 
short projections 27' and inclined inwardly of the col- 
lar of the case under which projections are provided 
the teeth 28* turned inwardly of the cover and corre- 
spondingly oblique with respect to the teeth 17' on 
the collar of the case. 

The operation of the above illustrated filter is well 
known: the fuel to be filtered, usually gas oil, pene- 
trates the filter through the holes 20 and flows 
through the filter element 2 reaching the settlement 
chamber 10. Mere the water and other settled impur- 
ities to be periodically drained through the hole 1 2 are 
collected, then the filter fuel flows upwardly through 
the axial hole 8 from the tube 4 and comes out 
through the central hole 19 in the cover 3. 

Figures 6 and 7 show another embodiment of the 
filter cover according to the invention, generally des- 
ignated with 30. 

Such cover can be fastened the same way as 
shown above for the cover 3 to the case 1 since the 
portion to be mated with the case is the same in both 
embodiments. The difference between the cover 30 
and the cover 3 is that the cover 30 is provided with 
elbow ducts 32 and 33 integrally formed with the cov- 
er body by moulding, for the fuel Inlet Into and the fuel 
outlet from the fitter, respectively. Duct 32 opens into 
the filter chamber 34 over the filter element, whereas 
duct 33 is located at an axial position aligned with the 
tube 4 that has already been discussed with refer- 
ence to the case 1. An air venting hole 35 is further 
provided for in the cover which is normally closed by 
a screw 36. A frusto-conical collar or sleeve 39 pro- 
jecting within th cov r Is provided for th s al con- 
nection betwe n the tub 4 and the case 1. 

By assembling together the cover 30 and th 
case 1 one obtains a filter that needs no longer to be 
screwed for th conn ction to th fuel supply I in .but 
rather one that is to be dir ctly connected to the line 
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through th ducts 32 and 33. The connection is ach- 
ieved by fitting the end portions of the ducts 32 and 
33 into the pip s of the fuel supply line and blocking 
them together by means of hose clamps. 

Figures 8 and 9 show a third mbodiment of the 5 
cover generally designated at 40. The cover 40 Is dif- 
ferent from the previous illustrated embodiments in 
that the ducts 41 and 42 are of the quick connection 
type. They are provided with portions 43 and 44 
adapted to sealingly fitting corresponding portions io 
provided at the ends of the fuel supply pipes (not 
shown). Such portions include one or more seal gas- 
kets and allow for the pipe fastening by simply press 
fitting of the portions 43 and 44 of the ducts 41 and 
42. Several types of quick coupling devices are com- 15 
mercially available. 

Figures 10 and 11 show a fourth embodiment of 
the cover that is on the whole designate at 50. In this 
embodiment the ducts 51 and 52 are no longer inte- 
grally formed with the cover, but rather separately 20 
built and then rotatably mounted on the cover. The 
cover therefore is provided with two holes having a 
properdiameter to receive the ducts 51 and 52. In the 
axial hole into which the outlet duct 52 is fitted there 
is provided a gasket 54 formed by two sealing ribs 25 
held in the proper position by a rigid insert 55 that In 
turn is equipped with a rib 56 binding the axial posi- 
tion thereof. The lower portion of the duct is slightly 
conical and Is formed with a tooth 58 so as to allow 
the insertion into the hole and prevent the later ex- 30 
traction thereof. The inlet duct 51 Is fitted Into the per- 
ipheral hole formed in a portion of the cover having a 
reduced thickness with respect to the central portion. 
Consequently the gasket 59 is a simple seal ring, e.g. 
an O ring, again held In position by an insert 60 equip- 35 
ped with a fastening rib 61. The ducts 51 and 52 can 
be formed with quick coupling connections 63 and 64, 
or being terminated by conventional components re- 
quiring hose clamps for the fastening of the gas oil 
supply pipes, as shown in Figures 6 and 7. 40 

Thanks to the embodiment shown In Figures 10 
and 11 the elbow ducts 51 and 52 can be radially ori- 
ented as desired in order to select the optimum pos- 
ition for mounting the filter In the gas oil supply line 
to the engine. 45 



Claims 

1. A fuel filter for an internal combustion engine so 
comprising a plastic material cylindrical case (1 ; 
1 ') housing a filter element (2) above a settlement 
chamber (10) defined at the case bottom, and a 
cov r (3; 3'; 30) also of plastic material for closing 
said case (1), provided with fuel inl t openings 55 
(20; 32) and fuel outlet p nings (19; 33), char- 
act rized in that said case (1; 1') terminates with 
an upper c liar (14; 14') provided with helical 



screwing means (15; 15') adapted to cooperate 
withcompi m ntary helical scr wingm ans(27; 
27') on th collar of the cover (3; 3'; 30), and In 
that said screwing means (15; 15' and 27; 27') 
are both ass elated with clamping oblique teeth 
(17; 17') for the permanent blocking of said cover 
(3; 3', 30) to said case (1; 1'). 

2. A filter as claimed in claim 1, characterized inthat 
said case (1) has a tapered collar (14) and in that 
the cover (3) has a circular groove (21) with a 
conical cross section adapted to receive the ta- 
pered collar (14) of the case. 

3. Afilteras claimed In claims 1 and 2, characterized 
in that the helical screwing means on the collar 
of the case (1) and those on the collar of the cov- 
er (3) are made up by relatively short helical pro- 
jections and Inclined (15) and helical grooves 

(27) , respectively, and in that the oblique teeth 
(17) associated to the projections (15) and those 

(28) associated to the grooves (27) are located on 
the rest projection (16) of the collar (14) of the 
case (1) as an upwardly directed array and on the 
collar of the cover (3) as a downwardly directed 
array, respectively, said oblique teeth being 
adapted to prevent the unscrewing of the cover 
(3) from the case (1). 

4. Afilteras claimed in claim 1. characterized in that 
the helical screwing means on the collar (14') of 
the case (1') and on the collar of the cover (3') are 
made up by helical grooves (15') and relatively 
short and inclined helical projections (27'), re- 
spectively, and in that the oblique teeth (17') as- 
sociated to the helical grooves (15') and those 
(28') associated to the helical projections (27') 
are both located as an array below the grooves 
(15') of the case (1) and below the projections 
(27') of the cover (3'), respectively, said oblique 
teeth (17') and (28') being adapted to prevent the 
unscrewing of the cover (3') from the case (1') 

5. Afilteras claimed in claim 1, characterized in that 
the bottom of said settlement chamber (10) of the 
case (1; 1') is provided with radially extending 
projections (5) that terminate before the center of 
the case and upwardly define a flat rest surface 
for said filter element (2). 

6. Af liter as claimed in claim 1 , characterized in that 
said cover (3; 3') is provided with eccentric holes 
(20) for the fuel Inlet and with an axial threaded 
hole (19) for the fu I outlet and the filter fasten- 
ing, and with a pair f ring-shaped seal gask ts 
(22, 23) forcibly r ceived in seats (24, 25) one 
(25) f which b Ing located betwe nsaidthr ad- 
ed axial hole (19) and said eccentric holes (20), 
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and the other (24) of which being located outside 
said eccentric holes (20). 

7. Afilterasdaim d in claim 6, characterized in that 
said thread d axial hole (19) is defin d in a 5 
sleeve terminating downwardly wit h a frusto-con- 

ical portion (29) for the coupling with a tube (4) 
of the filter element (2). 

8. Af liter as claimed in claim 1 , characterized in that 
said cover (30) is provided with fuel inlet ducts 
(32) and outlet ducts (33) that are integrally 
formed with said cover and are el bow- bended 
outside it. 

9. Afilter as claimed in claim 8. characterized in that 
said inlet ducts are equipped with quick connec- 
tion fixes or connections (43, 44) for the connec- 
tion to the fuel supply line. 

10. Afilter as claimed in claim 1 , characterized in that 
said cover (50) Is equipped with fuel inlet ducts 
(51) and fuel outlet ducts (52) separately formed 
from the cover (50) and rotatably mounted into 
holes in said cover. 

11. Afilter as claimed in claim 10, characterized in 
that between said elbow ducts (51, 52) and said 
cover holes there are interposed a seal gasket 
(59; 54) and an insert (60; 53) for the fastening 
of said gasket. 



Patentanspruche 

35 

1. Kraftstoff liter fur einen Verbrennungsmotor, um- 
fassend ein zylindrisches Gehause (1; 1') aus 
Plastikmaterial zur Aufnahme eines Filterele- 
ments (2) uber einer am Gehauseboden festge- 
legten Absetzkammer (10), und einen Deckel (3; 40 
3'; 30), ebenfalls aus Plastikmaterial, zum Ver- 
schlieRen des Gehauses (1), welcher mit Kraft- 
stoff-Eintrittsoffnungen (20; 32) und Kraftsloff- 
Austrittsoffnungen (19; 33) versehen ist, dadurch 
gekennzeichnet, dad das GehSuse (1; 1') in ei- 45 
nem oberen Bund (14; 14*) endet, der mit schrau- 
benformigen Schraubeinrichtungen (15; 15') ver- 
sehen ist, die so ausgelegtsind, da& sle mit kom- 
plementaren schraubenformigen Schraubein- 
richtungen (27; 27*) am Bund des Deckels (3; 3'; so 
30) zusammenwirken, und da& belde Schraub- 
einrichtungen (15; 15' und 27; 27') mit schragen 
Klemmzahnen (17; 17') zur permanenten 
Blocki rung des Deck Is (3; 3'. 30) am GehSus 

(1; 1')kombini rtslnd. 55 

2. FilternachAnspruchI, dadurch gek nnzeichn t, 
daf^ das Gehaus (1) inen konisch verjungten 



Bund (14) aufweist und der D ck I (3) in zur 
Aufnahm des konisch verjungt n Bundes (14) 
des Gehauses ausgelegte kreisfdrmige Nut (21) 
mit konischem Querschnitt aufweist 

3. Filter nach den Anspruchen 1 und 2, dadurch ge- 
kennzeichnet, da& die schraubenformigen 
Schraubeinrichtungen am Bund des Gehauses 
(1) und jene am Bund des Deckels (3) durch re- 
lativ kurze schraubenformige Vorsprunge bzw. 
geneigte (15) und schraubenformige Nuten (27) 
gebiidet sind, und da& die den Vorsprungen (1 5) 
zugehdrlgen schrSgen Z3hne (17) und die den 
Nuten (27) zugehorigen Zahne (28) am Auflage- 
vorsprung (16) des Bundes (14) des GehSuses 
(1) als aufwarts gerichtete Gruppierung bzw. am 
Bund des Deckels (3) als abwarts gerichtete 
Gruppierung angeordnet sind, wobei die schra- 
gen Zahne so ausgelegt sind, da& sie ein Ab- 
schrauben des Deckels (3) vom Gehiuse (1) ver- 
hindern. 

4. Filter nach Anspruch 1 , dadurch gekennzeichnet, 
da& die schraubenformigen Schraubeinrichtun- 
gen am Bund (14') des Gehauses (1') und am 
Bund des Deckels (3') durch schraubenformige 
Nuten (15') bzw. relativ kurze und geneigte Vor- 
sprunge (27') gebiidet sind, und dal^ die den 
schraubenformigen Nuten (15') zugehdrigen 
schragen Zahne (17') und die den schraubenfor- 
migen Vorsprungen (27') zugehdrigen Zihne 
(28') beide als Gruppierung unterhalb der Nuten 
(15') des Gehauses (1) bzw. unterhalb der Vor- 
sprunge (27') des Deckels (3') angeordnet sind, 
wobei die schragen Zahne (17') und (28') so aus- 
gelegt sind, da& sie ein Abschrauben des 
Deckels (3') vom Gehause (1') verhindern. 

5. Filter nach Anspruch 1 , dadurch gekennzeichnet, 
da(l der Boden der Absetzkammer (10) des Ge- 
hauses (1; 1') mit radial verlaufenden Vorsprun- 
gen (5) versehen 1st, die vor dem Mittelpunktdes 
Gehauses enden und nach oben hin eine f lache 
Aufnahmef lache fur das Filterelement (2) bilden. 

6. Filter nach Anspruch 1 , dadurch gekennzeichnet, 
da& der Deckel (3; 3') mit exzentrischen Lochern 
(20) fur den Kraftstoffeintritt und mit einem axia- 
len Gewindeloch (19) fur den Kraftstoffaustritt 
und fur die Filterbefestigung sowie mit einem 
Paar ringformiger Dichtungen (22, 23) versehen 
ist, welche in Aufnahmen (24, 25) eingepreUt 
sind, V n d nen eine (25) zwischen dem axialen 
Gewind loch (19) und d n xz ntrisch n L6- 
chern (20) ang ordn t und di and r (24) au- 
Rerhalb d r exzentrischen L"ch r (20) angeord- 
net Ist. 
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7. Filter nach Anspruch 6, dadurch gekennzeichnet, 
da& das axial Gewindeloch (19) in einer Hulse 
d finiert ist, welclie unten in einem kegelstumpf- 
ffirmigen Abschnitt (29) zum Ankuppein eines 
Rolires (4) d s Fiiterelementes (2) ndet. s 

8. Filter nach Anspruch 1 . dadurch gekennzeichnet. 
da& der Deckel (30) mit KraftstoffeintrittskanSlen 
(32) and Kraftstoffaustrlttkanalen (33) versehen 

ist, welche integral mit dem Deckel ausgebildet io 
und auderhaib desselben kniefdrmig gebogen 
sind. 

9. Filter nach Anspruch 8, dadurch gekennzeichnet, 

da& die Eintrittskanale mit Schneilverbindungs- is 
verschlussen oder-anschlussen (43, 44) zur Ver- 
bindung mit der Kraftstoffversorgungsleitung 
ausgestattet sind. 

1 0. Filter nach Anspruch 1 , dadurch gekennzeichnet, 20 
da& der Deckel (50) mit Kraftstoffeintrittskanalen 

(51) und KraftstoffaustrittskanSlen (52) versehen 
ist. welche vom Deckel (50) getrennt ausgebildet 
und drehbar in Lochern im Deckel gelagertslnd. 

25 

11. Filter nach Anspruch 10. dadurch gekennzeich- 
net, da& zwischen den knieformig gebogenen 
Kanaien (51. 52) und den Deckellochern eine 
Dichtung (59; 54) und ein Einsatzteil (60; 55) zur 
Befestigung der Dichtung eingesetzt sind. 30 



Rdvendications 

1. Filtre de carburant pour un moteur k combustion 35 
interne comprenant un bottler cylindrique en ma- 
ti^re plastique (1,1') logeant un 6l4ment de filtre 

(2) au-dessus d'une chambre de dScantation (10) 
d^f inie au fond du boltier. et un couvercle (3 ; 3'; 
30), ^galement en mati^re plastique pourfermer 40 
[edit boTter (1). muni d'orifices d'entr^e de carbu- 
rant (20 ; 32) et d'orifices de sortie de carburant 
(19 ; 33). caract6risd par le fait que ledit boTtier 
(1 ; V) se termine par une collerette sup6rieure 
(14 ; 14') pourvue d'un moyen de vissage h6lico7- 45 
dal (15 ; 15') apte d coop6rer avec un moyen de 
vissage h6licoTdal compl6mentaire (27 ; 27') sur 
la collerette du couvercle (3; 3'; 30), et par ie fait 
que lesdits moyens de vissage (15 ; 15' et 27; 
27') sont tous deux associ^s avec des dents obll- so 
ques de verrouillage (17 ; 17') pour le blocage 
permanent dudit couvercle (3 ; 3' ; 30) audit boT- 
tier (1 ; 1'). 

2. Filtre s Ion la rev ndlcation 1, caract6ris6 par I ss 
fait que ledit boTtier (1) poss^d une coll rette 
chanfrein6 (14) et par le fait que le couvercle (3) 
poss^deun gorge circulaire (21) avec un sec- 



tion transversale conique apte d r cevoir la colle- 
rette chanfrein^ (14) du boiti r. 

3. Filtre selon les revendications 1 et 2, caract§ris6 
par le fait que le moyen de vissage h^licoTdal sur 
la collerette du bottler (1) et celui sur la collerette 
du couvercle (3) sont constitu^s par des saillies 
h^licoTdales relativement courtes et inclin^es 

(15) et respectivement des gorges hSIicoTdales 
(27), et par ie fait que les dents obliques (17) as- 
socl^es aux saillies (15) et celles (28) associ^es 
aux gorges (27) sont situ^es sur la saillie d'appui 

(16) de la collerette (14) du bottler (1) sous la for- 
me d'une rang6e orient6e vers le haut, et respec- 
tivement sur la collerette du couvercle sous la for- 
me d'une rang6e orient^e vers le bas, lesdites 
dents obliques 6tant aptes ^ empecher le d^vis- 
sage du couvercle (3) du boltier (1). 

4. Filtre seton la revendication 1, caract^ris^ par le 
fait que les moyens de vissage h^licoTdaux sur la 
collerette (14') du bottler et sur la collerette du 
couvercle (3*) sont constitu^s par des gorges h^- 
licoTdales (15') et respectivement des saillies h^- 
licoTdales relativement courtes et inclindes (27'), 
et par le fait que les dents obliques (17') asso- 
cides aux gorges h^licoVdales (15') et celles (28*) 
assocl§es aux saillies h^licoTdales (27') sont tou- 
tes situ^es sous la forme d'une rang^e en-des- 
sous des gorges (15') du bottler (1) et respective- 
ment en-dessous des saillies (27') du couvercle 
(3'). lesdites dents obliques (1 7') et (28') ^tant ap- 
tes d empScher le d6vissage du couvercle (3') du 
bottler (1'). 

5. Filtre selon la revendication 1, caract^rls^ par le 
fait que le fond de ladite chambre de d§cantation 
(10) du bottler (1 ; 1') est munie de saillies (5) 
s'6tendant radiaiement qui se terminent avant le 
centre du bottler et d^f inlssent vers le haut une 
surface d'appui plane pour ledit 6l6ment de filtre 
(2). 

6. Filtre selon la revendication 1, caract6ris6 par le 
fait que ledit couvercle (3 ; 3') est muni de trous 
excentriques (20) pour I'entr^e du carburant et 
d'un trou axial taraudi (19) pour la sortie du car- 
burant et la fixation du filtre. et d'une paire de 
joints annulaires (22, 23) log^s k force dans des 
sieges (24. 25) dont I'un (25) est disposd entre le- 
dit trou axial taraud^ (19) et lesdits trous excen- 
triques (20) et dont I'autre (24) est dispose d I'ex- 
t^rieur desdits trous excentriques (20). 

7. Filtre selon la revendication 6, caract4ris6 par le 
fait que ledit trou axial taraud^ (19) st d6f ini dans 
unmanchons terminantv rslebasparun par- 
tie tronconique (29) pour le couplag avec un 
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tub (4) de I'6l6ment d filtr (2). 

8. Filtre selon la r v ndication 1, caract6ris6 parle 
fait qu ledit couvercle (30) est muni d conduits 
d'entr6e (32) et de conduits de sortie (33) d car- 5 
burant qui sont r^alis^s d'un seul tenant avec ledit 
couvercle et sont coud^s d Text^rieur de celui-ci. 

9. Filtre selon la revendication 8, caract6ris6 par le 

fait que lesdits conduits d'entr^e sont 6quip6s de io 
raccords ou de connecteurs (43, 44) d connexion 
rapide pour la connexion d la ligne d'allmentation 
en carburant. 

10. Filtre selon la revendication 1, caract4ris6 par le 15 
fait que ledit couvercle (50) est 6quip§ de 
conduits d'entr^e de carburant (51 ) et de conduits 

de sortie de carburant (52) form6s s6par6ment 
du couvercle (50) et nnont^s d rotation dans des 
trous dud it couvercle. 20 

11. Filtre selon la revendication 10. caract^ris^ par le 
fait qu'entre lesdits conduits coud^s (51, 52) et 
lesdits trous du couvercle sont Interposes un joint 
d'6tanch6it6 (59 ; 54) et un insert (60 ; 53) pour 25 
un serrage dudit joint. 
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FIG. 5 
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FIG. 6 
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